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Abstract
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Environmental Studies

Policy and Collaborative Governance: Case Studies of Three Wildlife Crossings
Chairperson: Len Broberg
Over the last several decades, the number of wildlife-vehicle collisions in North America
has significantly increased, driving substantial loss of human life and wildlife and economic costs.
The most effective wildlife-vehicle collision mitigation is wildlife crossing structures
(undercrossings and overcrossings), with some studies suggesting they can reduce wildlife-vehicle
collisions by 97% when paired with wildlife exclusion fencing. However, cost, funding,
jurisdiction, land ownership, and local support are limiting factors in constructing these crossing
structures. This paper presents case studies of three crossing projects in Snoqualmie, Washington,
Teton County, Wyoming, and Summit County, Colorado, to illustrate the similarities and
differences in processes of each project. This paper’s research and data were collected through an
extensive review of the literature and ten semi-structured interviews, which were coded for
analysis. A limitation of this research is the lack of representation of stakeholders in the interviews.
Nevertheless, research and data analysis show a correlation between successful crossing projects
and the incorporation and use of policy, diverse funding mechanisms, education, and diverse
partners. Through highlighting the projects’ similarities and differences, this paper intends to serve
as a framework future crossing collaboratives can adopt to bring wildlife crossings to their
communities.
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Introduction
The United States’ vast road network is designed to facilitate travel and the shipment and
delivery of commercial products (Huijser et al., 2008). Our roadways are extensive, and because
of this, they often cut through wildlife habitat, resulting in wildlife-vehicle collisions (WVCs).
WVCs are not a new phenomenon, nor are the concerns about their ecological impacts. The
ecological impacts of WVCs were raised in scientific journal articles dating back to 1925 and 1935
(Stoner, 1925; Dreyer, 1935). While the issue of WVCs date back to almost a century ago, they
have become more prevalent in North America over the last several decades as the population has
grown and the transportation network has expanded (Huijser et al., 2007). According to State Farm
(2018), between 2017 and 2018, drivers in the US had a 1 in 162 chance of a crash involving elk,
deer, moose, or caribou. As of 2020, the chance increased to 1 in 116 (State Farm, 2020). These
figures are significant; as the prevalence of WVCs increase, so do their ecological, social, and
economic costs.

While there are several causes of WVCs, most occur when an animal crosses a road to find
food, water, a mate, secure cover, or disperse into a new home range (Hardy et al., 2007).
Additional contributing factors to WVCs include vegetation and land use along roads and
highways, topography, traffic volume, low visibility, hunting season, and migratory patterns
(Gunther et al., 1998; Feldhamer et al., 1986; Finder et al., 1999; Clevenger et al., 2003; Huijser
et al., 2006; Case, 1978; Feldhamer et al., 1986, as cited in Huijser et al., 2007). When hit during
a WVC, most animals are killed on impact or die shortly after. For wildlife species that are either
threatened or endangered, a single loss of an individual can significantly affect the population by
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reducing a population’s survival probability. For example, the Federal Highway Administration
(FHWA) estimates collisions with vehicles represent a significant threat to 21 endangered or
threatened species (Gaskill, 2013). In addition, roads and highways cause habitat fragmentation
because they hinder or prevent wildlife movement across them, which in return, can create isolated
subpopulations of species that are cut off from the larger populations (Rico et al., 2009). As a result
of this isolation, gene flow is reduced, and the threat of extinction increases due to a decrease in
the isolated population’s genetic diversity.

Wildlife-vehicle collisions also impose significant social and financial costs. In the United
States, it is estimated that one to two million WVCs occur every year (Huijser et al., 2008) resulting
in more than 200 human fatalities and 29,000 injuries (Conover et al., 1995, as cited in Creech et
al., 2016). The costs incurred for WVCs are prohibitive, with the average cost for a collision with
a deer has been estimated at >$6,000, and for larger species like elk and moose, >$17,000 and
>$30,0001, respectively (Ament et al., 2009). In total, Americans collectively spend over $1 billion
per year due to damages caused by WVCs, and the total cost to society of WVCs is about $8.3
billion (Defenders of Wildlife, 2011).

In response to the severe impacts of WVCs, several WVCs mitigation measures are
currently employed throughout the United States. Current mitigation measures seek to reduce
WVCs by influencing driver behavior with educational campaigns and wildlife warning signs,
influencing animal behavior by employing visual determents such as mirrors and reflectors, and
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The cost of hitting a deer, elk, or moose was calculated using the estimated costs of vehicle repair per collision,
human injuries per collision, human fatalities per collision, towing, accident attendance and investigation, hunting
value animal per collision, and carcass removal and disposal per collision (Ament et al., 2009).
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reducing wildlife populations through culling and anti-fertility treatment. These mitigation
measures have varying efficacy rates in mitigating WVCs, with some requiring more studies to
determine their true efficacy (Huijser et al., 2008). However, the most effective is the use of
wildlife exclusion fencing in combination with a wildlife crossing structure(s)2. Current research
suggests that when combined with exclusion fencing and jump-outs and placed in areas with high
volumes of wildlife movement, wildlife crossing structures can reduce WVCs by up to 97%
(Callahan et al., n.d.). The use of wildlife crossing structures to mitigate WVCs is not a new
strategy. The world’s first overcrossing was built in France during the 1950s (Holder, 2018).

While they have the highest level of efficacy, crossing structures are also the most
expensive mitigation measure. The estimated cost of a single-span (two-lane highway)
overcrossing structure can cost between $1 million and $2.5 million, with some costing more
depending on the specific project. The estimated cost of a double span (four or more lanes of
traffic) overcrossing is between $2.75 million and $7 million, and similarly, the exact cost depends
on the specific project. For example, a ten-lane overpass planned in Los Angeles is estimated to
cost $87 million. An underpass for large mammals can cost between $250,000 and $600,000.
Often, the cost of these structures is prohibitive, but research shows these structures pay for
themselves if placed on highways, where on average, there are five or more collisions with deer
per mile per year, or two or more collisions with elk per mile per year, or one or more collisions
with moose per mile per year (Callahan et al., n.d.).

2

Wildlife crossing structures include underpasses and overpasses which guide animals over and under roads and
highways.
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Cost is just one of the many challenges faced by crossing projects. Many of the other
challenges are tied to issues of governance. These challenges include determining where to place
crossing structures, integrating wildlife crossings into state and federal highway planning, and the
role of the National Environmental Policy Act (NEPA) in crossing projects. In addition,
jurisdictional issues like land ownership can significantly influence the success of a crossing
project as land use is subject to change. Because of this, crossing structures are best situated on
land designated as open space, placed under conservation easement, or some other classification
limiting development (Carr et al., 2003).

Project History
The idea for this project was developed while interning for the Center for Large Landscape
Conservation’s (CLLC) Corridors & Crossings Program in Bozeman, Montana, during summer
2020. Knowing I was interested in habitat connectivity, wildlife corridors, and wildlife crossings,
I worked with Zack Wurtzebach, the Corridors & Crossings Program Director, and Liz Fairbank,
the Corridors & Crossings Program Officer, to design a research project that focused on my
interests while also proving beneficial for the organization. CLLC has been involved with
numerous crossing projects in various capacities and was interested in research informing their
work in future participation in crossing projects.

The purpose of the project we designed was to research the collaborative synergies that
enabled the success of wildlife crossing projects in Teton County, Wyoming, Summit County,
Colorado, and Snoqualmie Pass, Washington. These three crossing projects were chosen because
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of the different completed stages of each project. There is limited literature, and as a result, limited
knowledge on what makes a crossing project successful, and so the purpose of this paper is to fill
in these gaps by presenting three case studies of successful crossing projects which answer the
following questions:
•
•
•

Who are the actors involved in a wildlife crossing project, and what are their roles?
What are the enabling policies?
What collaborative processes facilitate the approval, funding, and construction of a wildlife
crossing?

Methods

Review of Literature and Key Documents

To better understand and inform me of guiding policies, collaborative processes, and actors
and their roles in crossing projects, I utilized OneSearch through the University of Montana’s
Maureen and Mike Mansfield Library, state and federal agency digital research libraries, NGO
websites, and regional newspapers and magazines. Research through these sources yielded
extensive literature related to wildlife crossings. Due to the volume of literature found, I chose
only documents relevant to my project and research questions. My review of the wildlife crossing
literature highlighted enabling policies, actors and roles, and collaborative structures. However,
the literature often did not go deep into these various aspects of wildlife crossing projects.

Interviews

To address the gaps in the literature, I conducted semi-structured interviews. My qualitative
research was heavily guided by interpretive qualitative research methodologies (Willis, 2007).
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Interview subjects were not chosen at random. All interview subjects were involved or are
still currently involved in one of the three crossing projects. Through the guidance of CLLC, a list
of potential interview subjects was generated based upon already established relationships CLLC
had with subjects. CLLC facilitated initial introductions to interview subjects, and subsequent
interviewees were identified through referrals from previous interviewees using snowball
sampling (Johnson, 2014). In total, I conducted ten semi-structured interviews (Table 1) with
participants across the three crossing projects discussed in this paper. A conscious effort was made
to interview subjects with different roles and responsibilities within each crossing project and the
private and public sectors. In total, eighteen individuals were contacted via email and asked to
participate in a semi-structured interview. Of the eighteen individuals, ten agreed to participate in
an interview, one declined due to lack of capacity, and seven never responded to my request.
Overall, my participation rate was 56%.

Table 1: Interview participants.

Name

Organization/Agency

Position

Project

Ashley Nettles

United States Forest
Service - White River
National Forest, Dillon
Ranger District

Wildlife Biologist

Summit County
Safe Passages

Julia Kintsch

ECO-resolutions

Principal and Senior
Ecologist

Summit County
Safe Passages

Paige Singer

Rocky Mountain Wild

Conservation Biologist

Summit County
Safe Passages

Michelle Cowardin

Colorado Parks &
Wildlife

Wildlife Biologist

SH 9 / Summit
County Safe
Passages
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Patty Garvey-Darda

United States Forest
Service - OkanoganWenatchee National
Forest, Cle Elum
Ranger District

Wildlife Biologist

I-90 Snoqualmie
Pass East

Mitch Friedman

Conservation
Northwest

Executive Director

I-90 Snoqualmie
Pass East

Jon Mobeck

Jackson Hole Wildlife
Foundation

Executive Director
(2016-2020)

Teton County

Renee Seidler

Jackson Hole Wildlife
Foundation

Executive Director

Teton County

Chris Colligan

Greater Yellowstone
Coalition

Wildlife Program
Coordinator

Teton County

Corinna Riginos

The Nature
Conservancy

Wyoming Director of
Science

Teton County

Due to the location of participants, interviews were conducted via phone or Zoom, except
for one conducted via email. Interviews were recorded using a portable recording device for
transcription purposes and lasted between 45 and 80 minutes. Using Otter.ai, an online
transcription service, recorded audio was transcribed verbatim. Interviews were semi-structured,
meaning they were conducted using a blend of the same predetermined closed and open-ended
questions, often followed by why and how proving questions (Adams, 2015). To facilitate these
interviews, an interview guide was developed and structured to begin with questions meant to build
and establish rapport with the interviewee (Adams, 2015) before turning to more personal and
potentially uncomfortable questions. Questions were grouped by overarching themes that
included:
•
•

Individual Context
Project Background
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•
•
•
•
•
•
•

Project Governance
Project Evolution
Project Processes
Funding
Policy
Project Outcomes
Reflections

The complete interview guide can be found in Appendix I. While the interviews were guided by
questions and every effort was made to answer each question, participants were encouraged to
answer each question as they saw fit.

Interview Analysis

Upon completing the interview transcriptions, transcriptions were turned into analysisready data through proofreading, formatting, and accuracy verification. The data was coded using
an iterative process (Neale, 2016), meaning a vital data piece was assigned or tagged with a
meaningful code or topic. While each transcription generated a list of primary codes, secondary
topics also emerged through the analysis process. Codes and ideas could then be sorted into groups
of overarching themes. Coded data was also analyzed for patterns and frequency of certain words
and language (Saldaña, 2013). Patterns and frequency enabled me to find common threads and
themes of interviewees’ answers to assess the similarities and differences of the crossing projects.
When portions of transcriptions are used as direct quotes, unnecessary or awkward words have
been omitted from the quote, and an ellipsis is used to recognize the omission. Research and data
collection for this project was approved by the University of Montana’s Institutional Review Board
(IRB) and done according to IRB guidelines.

8

Limitations

Each crossing project discussed in this paper involves an extensive network of stakeholders
and partnerships essential to the success of each project. However, a limitation of this research is
the lack of representation of stakeholders in the interviews. While an effort was made to conduct
interviews with various subjects from the private and public sectors, not every public sector was
included. For example, many of the interview subjects discuss working with or creating
partnerships with their state’s department of transportation. Unfortunately, I was unable to connect
with personnel from those agencies. Therefore, any data collected about state transportation
departments could not be verified for accuracy and may not necessarily reflect the perceptions,
attitudes, or feelings of personnel from those agencies. Lastly, this paper presents case studies of
three crossing projects, so the findings of this paper cannot be generalized, but the common themes
across each project offer a potential framework for building a successful wildlife crossing effort.

Crossing Projects

I-90 Snoqualmie Pass East

In 1994, the Clinton administration adopted the Record of Decision for Amendments to
Forest Service and Bureau of Land Management Planning Documents Within the Range of the
Northern Spotted Owl, also referred to as the Northwest Forest Plan (NWFP). The NWFP amended
26 land use plans, including 19 of the United States Forest Service (USFS) Forest Plans and 7
Bureau of Land Management (BLM) Resource Management Plans (USFS, n.d.). These
amendments established new federal policies, standards, and guidelines for managing 24 million
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acres of federal land across California, Oregon, and Washington (USFS, n.d.). Throughout the 24
million acres, the NWFP also created ten adaptive management areas (AMAs) (Figure 1) designed
to “…develop and test new management approaches to integrate and achieve ecological,
economic, and other social and community objectives” (USFS & BLM, 1994, pg. 6). To achieve
those objectives, the USFS and BLM, under the instruction of the NWFP, are to work with other
federal and state agencies, organizations, and private landowners. In addition, individual AMAs
were given management emphases, such as restoring high-quality riparian habitat, managing and
restoring late-successional forest habitat, and prescribed burning (Stankey et al., 2006).

Figure 1: The ten Adaptive Management Areas established by the Northwest Forest Plan. From Stankey,
et al., 2006.
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The Snoqualmie Pass Adaptive Management Area (SPAMA) is one of the ten AMAs
created by the NWFP. The SPAMA, located in Washington state, encompasses 212,700 acres and
extends from Kittitas County across the Cascade Crest west to King County (Figure 2) (USFS &
USFWS, 1997). As a part of the Interstate 90 corridor, the SPAMA is bisected by Interstate 90 (I90). While the western portion of the SPAMA is in the Mt. Baker-Snoqualmie National Forest,
most of the AMA’s area is within the Okanogan-Wenatchee National Forest, which was initially
the Wenatchee National Forest at the time of the AMA’s establishment. A significant characteristic
of the SPAMA at its formation was its checkerboard landscape in which almost every other square
mile was privately owned. With the checkerboard landscape, the SPAMA was equally divided
between public and private land, with much of the private land owned by Plum Creek Timber
Company.

Figure 2: Snoqualmie Pass Adaptive Management Area location map showing I-90. From USFS &
USFWS, 1997.
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As mentioned previously, all AMAs created under the NWFP were assigned management
emphases. The emphasis for the SPAMA was the “…development and implementation, with the
participation of the U.S. Fish and Wildlife Service, of a scientifically credible, comprehensive plan
for providing late-successional forest on the checkerboard lands. This plan should recognize the
area as a critical connective link in the north-south movement of organisms in the Cascade Range”
(FEMAT, 1993, pg. III-33). Therefore, before any timber harvesting or significant activity could
occur within the SPAMA, the NWFP required that a plan be developed for the AMA (USFS &
USFWS, 1997). Under the National Environmental Policy Act (NEPA), implementing a plan is
considered a federal action significantly affecting the quality of the human environment.
Therefore, the plan required an Environmental Impact Statement (EIS) (NEPA, 1970).

The Snoqualmie Pass Adaptive Management Area Final Environmental Impact Statement
(FEIS) was published in April 1997. Like any EIS, the SPAMA FEIS contained purpose and need,
decisions to be made, proposed actions, issues and concerns, and alternatives. Since the emphasis
of the SPAMA plan was to recognize the importance of the area as a connective north-south link
for movement of organisms in the Cascades (FEMAT, 1993), much of the SPAMA FEIS focused
on the environmental problems associated with the impermeability of I-90 for wildlife movement
and the private land ownership within the SPAMA. Under the National Forest Management Act
(NFMA), the USFS is mandated to “…maintain viable populations of existing native and desired
non-native vertebrate species in the planning area” (NFMA, 1976). According to Patty GarveyDarda, a wildlife biologist on the Okanogan-Wenatchee National Forest and SPAMA FEIS
contributor, “I could make the argument that we were not going to have viable populations of a lot
of different wildlife species if we didn’t acquire the private land or make I-90 permeable to
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wildlife” (P. Garvey-Darda, personal communication, July 22, 2020). To meet the viable
population mandate under NFMA, the FEIS recommended acquiring the private land and working
with the Washington Department of Transportation (WSDOT) to make I-90 permeable to wildlife
(P. Garvey-Darda, personal communication, July 22, 2020).

The USFS immediately went after a land exchange with the Plum Creek Timber Company
to address the checkerboard ownership (P. Garvey-Darda, personal communication, July 22,
2020). In the initial proposal, the USFS would gain 60,000 acres of Plum Creek Timber Company
land north of I-90, and in return, the USFS would give Plum Creek Timber Company 40,000 acres
in the Gifford Pinchot National Forest (Murphy, 2000). The proposed land exchange was met with
support and opposition from regional NGOs and community groups. The opposition stemmed from
the USFS’s willingness to give up land with rare low-elevation old-growth within the Gifford
Pinchot National Forest. Ultimately, the acres were scaled down, and through an Act of Congress,
the exchange was finally completed in 1999, with the USFS receiving 31,705 acres and Plum
Creek Timber Company receiving 11,556 federal acres. While the USFS received land along the
I-90 corridor, it was still not enough to entirely solve the checkerboard ownership identified as
problematic in the SPAMA FEIS. The land included in the original plan and ultimately left out of
the final exchange was land the USFS had identified necessary for movement corridors for focal
species through fieldwork and mapping. After the exchange, Plum Creek Timber Company agreed
to sell land dropped from the original proposal if it could be bought at the appraised price and
within five years (P. Garvey-Darda, personal communication, July 22, 2020).
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To purchase the remaining land, 40 national and local organizations (Grudowksi, 2018)
came together to create The Cascades Conservation Partnership (TCCP) to campaign and
fundraise. Mitch Friedman, the Executive Director of Conservation Northwest, whose
organization led and administered the effort, saw this effort as an opportunity “…for a publicprivate partnership to raise money to buy up the land into public ownership” (M. Friedman,
personal communication, July 29, 2020). From 2000 to 2004, TCCP raised $16 million in private
donations and $68 million in public funds to transfer almost 45,000 acres to the USFS
(Conservation Northwest, 2016). To date, the USFS has acquired 95,000 acres and has, for the
most part, removed the checkerboard from the landscape, except for some more land the USFS
hopes to purchase in the future using monies from the Land and Water Conservation Fund (LWCF)
(P. Garvey-Darda, personal communication, July 22, 2020).

Interstate 90 is a vital artery that connects Seattle’s large population and business centers
and the greater Puget Sound area with eastern Washington’s agricultural industries (WSDOT,
n.d.). The portion of I-90 that travels through the Cascade Range is known as Snoqualmie Pass.
On average, 31,000 vehicles travel over the pass daily, with that number doubling on weekends
and holidays. It is estimated that the number will rise to 39,000 vehicles daily by 2040 (WSDOT,
n.d.). This stretch of I-90 is noted for being especially dangerous as drivers can experience
avalanches, rockslides, rough pavement, and WVCs, all of which can close the pass for days. A
closure to the pass poses significant economic consequences for the state of Washington. For
example, in 2008, the pass was closed for four days due to an avalanche. As a result of the fourday closure, WSDOT estimated it cost the state 171 jobs, a $27.9 million loss in economic output,
and $8.6 million in personal income (Ripley, 2008).
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In 1996, WSDOT initiated the process of expanding I-90, citing growing economic
demands, and protecting the road from avalanches and other natural hazards as the catalyst.
Through completion of the Hyack to Ellensburg Corridor Study and early public meetings
(WSDOT, 2005), it was determined that the project would be located on the east side of
Snoqualmie Pass along a 15-mile stretch of I-90 between Hyak to Easton (Figure 3) (WSDOT,
2008). This 15-mile stretch passes through the Okanogan-Wenatchee National Forest, the same
landscape the USFS and the Cascade Conservation Partnership worked so hard to fix to maintain
connectivity for wildlife.

Figure 3: I-90 Project map. From WSDOT, 2008.

The initial EIS process began in late 1999, and the project was officially named the I-90
Snoqualmie Pass East Project (I-90 Project). Early in the project, WSDOT determined that the
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agency needed to acquire more land to expand I-90 from four lanes to six. The land WSDOT
needed happened to be on the Okanogan-Wenatchee National Forest. To obtain the easements on
the National Forest, the USFS required WSDOT to provide for connectivity in the project (P.
Garvey-Darda, personal communication, July 22, 2020) because the USFS, in their SPAMA FEIS,
had identified I-90 as a barrier to movement for wildlife and without connectivity, the USFS could
not meet its mandate under NFMA to maintain viable populations of species. After debates with
WSDOT, the USFS convinced WSDOT to add ecological connectivity to the purpose and need of
the project, which also included avalanches, slope instability, structural deficiencies, and traffic
volumes.

During the EIS process, the FHWA and WSDOT created a multi-agency project
Interdisciplinary Team (IDT) (WSDOT, 2008). The IDT served as an “…advisory body to
incorporate relevant science and the concerns of agency stakeholders and to recommend a
Preferred Alternative”3 (WSDOT, 2008, pg. 1-10 & 1-11). In addition, recognizing the purpose
and need for ecological connectivity and the lack of standardized connectivity standards, the IDT
created the Mitigation Development Team (MDT), whose role was to:
1. Identify ways to connect and improve fish and wildlife corridors within the project
area.
2. Develop criteria for improving ecological connectivity.
3. Make recommendations to the IDT for the types of structures that would best
meet these criteria (WSDOT, 2008, pg. ES-7).
The MDT systematically went mile by mile along the 15-mile stretch of I-90, determining which
areas provided the best opportunities for improving ecological connectivity within the proposed
project area (MDT, 2006). Using habitat, wildlife activity, and terrain as criteria, the MDT

3

The Preferred Alternative is the alternative an agency believes accomplishes the project’s purpose and needs while
fulfilling the agency’s responsibilities and mission.
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identified 15 Connectivity Emphasis Areas (CEAs) (Figure 4). Within those CEAs, the MDT also
identified Hydrologic Connectivity Zones (HCZs), areas where I-90 divides wetlands, alluvial
fans, seepage zones, and essential aquifer recharge areas (WSDOT, 2008). The MDT went through
each CEA and HCZ to determine which structures were needed to achieve ecological connectivity.
Once the MDT had determined the types of structures, WSDOT engineers were tasked with
designing three options for each CEA (P. Garvey-Darda, personal communication, July 22, 2020).
Once the designs were finished, the MDT chose the designs that best met the objective of
ecological connectivity. If multiple designs for a CEA met the objective, the MDT ranked the
designs. In 2006, the MDT delivered to the IDT the Interstate 90 Snoqualmie Pass East Mitigation
Development Team Recommendation Package, which included all the structures recommended
by the MDT. The FEIS was published in 2008, and in it, the IDT selected every structure
recommendation made by the MDT.

Figure 4: Snoqualmie Pass East Project Connectivity Emphasis Areas as identified by the Mitigation
Development Team. From MDT, 2006.

The I-90 Project is being constructed in 4 phases at an estimated cost of $1 billion (Figure
5) (WSDOT, n.d.). Construction on Phase 1, broken up into three sections, 1A, 1B, and 1C, began
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in spring 2009 and finished in fall 2019. Phase 1 covered the first 5 miles of the planned 15-mile
stretch of I-90. In addition, the construction of Phase 1 included two wildlife underpasses at Gold
Creek and one at Rocky Run, all of which benefit both terrestrial and aquatic species (I-90 Wildlife
Bridges Coalition, n.d.). In 2005, the Washington Legislature passed the Transportation
Partnership Program (TPA), a transportation revenue package meant to fund 274 transportation
projects across Washington over the following 16 years (WSDOT, n.d.). As part of the TPA, gas
taxes were to increase by 9.5 cents over four years, which would generate $8.5 billion. Of that $8.5
billion, $556 million was designated to fund all of Phase 1.

Figure 5: Construction phases of the I-90 Project. Each project phase includes highway improvements and
wildlife crossings structures. Currently, Phases 1 & 2 have been completed including a wildlife bridge in
Phase 2. From WSDOT, n.d.

Construction on Phase 2, which covered the next two miles, began in summer 2015 and
finished in fall 2019. Phase 2’s construction included a new $6.2 million wildlife overcrossing, the
first of two planned wildlife overcrossings. Phase 2 was funded through $111 million in savings
from Phase 1. Phase 3, which covers 6 miles of the 15-mile stretch, is expected to go to bid this
fall with an expected completion date of 2025. When finished, Phase 3 will include the second
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wildlife overcrossing. Phase 4, which covers 2 miles of the 15-mile stretch, is expected to start
construction in spring 2026 and finish by fall 2029. Phases 3 and 4 secured $426 million in funding
through the Connecting Washington Funding Package, passed by Washington’s Legislature in
2015. The funding package is a $16 billion investment in the state’s transportation system and
infrastructure. With the $426 million secured for Phases 3 and 4, the entire I-90 Snoqualmie Pass
East Project is fully funded. In looking back at the entire timeline of the I-90 Project, the original
land exchange and acquisition proved incredibly important to the entire project’s success.
According to Patty Garvey-Darda, “…a biologist at WSDOT told me that had the USFS not fixed
the checkerboard landscape, and had the land been in bad shape...this entire project would have
never happened” (P. Garvey-Darda, personal communication, July 22, 2020).

Summit County Safe Passages

In 2004, the Colorado Department of Transportation (CDOT) and FHWA released the
FEIS for the State Highway 9 (SH 9) Frisco to Breckenridge project (CDOT, n.d.). The project
entailed improvements, such as alignment and expansion, along a 9-mile stretch of SH 9 between
Frisco, Colorado, and Breckenridge, Colorado (CDOT & FHWA, 2004), located within Summit
County, Colorado (Figure 6). Since SH 9 runs through portions of the White River National Forest
within the project area, CDOT collaborated with the USFS on a wildlife mitigation plan. CDOT’s
original on-site mitigation options included a wildlife crossing near the Dillon Reservoir.
However, it was determined that the site was a poor location as it did not provide wildlife with
safe passage in Summit County (Kintsch et al., 2017). Instead, Ashley Nettles, a wildlife biologist
for the USFS on the White River National Forest, proposed mitigation not generally conducted by
CDOT (A. Nettles, personal communication, August 11, 2020). As she states, “It was mitigation
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that was kind of outside of the box thinking” (A. Nettles, personal communication, August 11,
2020). Even before CDOT approached the USFS about wildlife mitigation for the project, Ashley
had already been interested in connectivity and looking at how to safely move animals across the
entire Summit County landscape.

Figure 6: Summit County, Colorado. From Google, n.d.

In 2015, Ashley submitted her final mitigation recommendations to CDOT, which included
habitat restoration projects such as:
•
•

Felling and burning of dead and dying lodgepole pine that surrounds the edges of current
elk winter range.
Noxious weed treatments.
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•
•
•
•

Installment of water tanks or guzzlers.
Road decommissioning and rehabilitation in key biological areas.
Land acquisition of non-federal parcels in identified movement corridors.
Barbed wire fence removal in elk habitat (Nettles, 2015, pg. 1 & 2).

Also included in her mitigation recommendations was a connectivity and highway crossing
analysis/study to be conducted by experts (Nettles, 2015). The analysis would be conducted in
southern Summit County and include Interstate 70, Highway 91, Highway 9, and Highway 6
through the Dillon Ranger District. The purpose of the analysis/study would be:
To proactively identify the best locations for wildlife highway mitigation. The analysis will
tie into existing habitat restoration efforts as well as wildlife crossing zones already
identified by the interagency ALIVE Committee and the I-70 EcoLogical project. The
anticipated outcome of this study is a list of prioritized wildlife mitigation measures for the
southern portion of Summit County4 (Nettles, 2015, pg. 1).
Ultimately, Ashley and the USFS were requesting from CDOT that mitigation funds that were to
be used to compensate for the loss of wildlife habitat instead be used to fund the recommended
restoration projects and analysis (Kintsch et al., 2017).
The mitigation plan drafted by USFS was wrapped into the project’s Environmental
Assessment (EA) and was eventually agreed upon and approved by CDOT. CDOT had an
agreement that the National Forest Foundation (NFF) would receive $250,000 from CDOT to be
used by the USFS as funding for its mitigation plan and act as the USFS’s fiduciary. In 2016, the

4

In 2008, CDOT, FHWA, United States Fish and Wildlife Service (USFWS), USFS, BLM, and Colorado Division
of Wildlife (CDOW) signed the ALIVE Memorandum of Understanding (MOU) recognizing the Interstate 70 (I-70)
corridor and proposed projects throughout the corridor pass through habitat that supports aquatic and terrestrial
species. By signing the MOU, signatories acknowledged the need to improve habitat conditions for wildlife in the
corridor. CDOT created a technical advisory committee known as the ALIVE Committee
(A Landscape Level Inventory of Valued Ecosystem Components) to accomplish this, bringing together biologists
from each of the MOU’s signatory agencies. Using the best available information and science, the ALIVE committee
identified 13 high-priority areas where I-70 creates barriers and impedes necessary wildlife migration, movement, and
dispersal. These 13-high priority areas are referred to as linkage interference zones (LIZs). Besides identifying these
LIZs, the ALIVE COMMITTEE also recommended mitigation measures at each LIZ (CDOT, 2008).
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NFF and the White River National Forest created an agreement about how those funds were to be
spent. The NFF and the USFS agreed upon that the funds would be used for:
1. Deer and elk winter range foraging habitat improvements that can include but are not
limited to prescribed burning, guzzler installations, weed treatments, road
decommissioning and rehabilitation, fence removal, seeding and fertilization.
2. Canada lynx habitat improvements that can include but are not limited to weed
treatments, road decommissioning and rehabilitation, land acquisitions, and snowshoe hare
habitat improvements.
3. Assessments and improvements of connectivity habitats for multiple species including
completion of the ongoing landscape and highway connectivity study and highway
crossing improvements (NFF & USFS, 2016, pg. 3)
In fall 2016, Bill Ruediger, a wildlife biologist for Wildlife Consulting Resources, Julia Kintsch,
the founder of ECO-resolutions, and Paige Singer, a conservation biologist for Rocky Mountain
Wild, were hired to conduct the assessment.

In October 2017, the Summit County Safe Passages: A County-wide Connectivity Plan for
Wildlife report was published. The initial purpose of the plan was to identify suitable locations for
wildlife crossings through an analysis of state highways in Southern Summit County (Kintsch et
al., 2017). However, as the stakeholder group for the project grew, so did the scope. The original
assessment was expanded to include all lands and CDOT administered highways within Summit
County. The plan’s purpose is to:
•
•

•
•

Provide a common vision for landscape connectivity in Summit County that
accommodates the movement needs of diverse wildlife.
Engage agency, local government, industry, non-profit and other community partners to
identify wildlife-highway crossing zones on state-administered highways in Summit
County.
Recommend and prioritize highway mitigation projects to create safe passages for
wildlife and reduce wildlife-vehicle collisions,
Identify habitat linkages across highways that act as movement corridors for the target
species and recommend habitat conservation and management projects that facilitate
wildlife movement (Kintsch et al., 2017, pg. 8).

The identification of highway crossing zones or linkage areas was a multi-step process.
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Working in subgroups based on geographical location, stakeholders identified highway crossing
zones through the review of maps, compiled datasets, results from conducted habitat linkage
analyses, and local knowledge and expertise. With each highway crossing zone, the stakeholder
groups identified the length of the zones, target species, habitat types, the importance of the linkage
area to the target species, features that facilitate or impede movement for species in linkage areas,
and potential or future threats to the movement of wildlife within in the linkage area.

In total, the stakeholder subgroups identified 17 linkage areas across state-administered
highways in Summit County. To prioritize the linkage areas, the stakeholder group developed a
set of criteria to rank each linkage area by priority (Kintsch et al., 2017). Criteria were separated
into three categories wildlife/biological, safety, and urgency/opportunity/feasibility. The following
were the criteria used by the stakeholder to rank each linkage area:
1. Wildlife/Biological
• Value of the linkage area to the population of the target species.
• Use of linkage area by federally or state threatened species.
2. Safety
• Safety hazard to motorists.
3. Urgency/Opportunity/Feasibility
• Threat to wildlife movement through the linkage (e.g., from residential, commercial or
industrial development, traffic, recreation activity).
• Presence of adjacent or nearby protected land.
• Feasibility of implementing mitigation, based on terrain and landscape features.
• Opportunity to implement mitigation, based on funding potential, willing private
landowners and other situational considerations (Kintsch et al., 2017, pg. 10).
With each identified linkage area, the plan provides site-specific suites of recommendations for
highway mitigation and conservation measures to improve the safe movement of wildlife across
highways and within linkage areas. The plan also includes a list of identified potential funding
sources for the design and construction of wildlife crossings.
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Upon completing the plan, the stakeholder group shifted its focus towards implementing
the plan because they did not want the plan to sit on a shelf. As Julia Kintsch said, “We kind
of…had that awareness that we needed to be ready to implement it and not just...rest on the plan,
and then sit back and call it done” (Kintsch, personal communication, August 12, 2020). With
many of the plan’s original stakeholders, Summit County Safe Passages, a 501(c)(3), was formed
as a vehicle to advocate for and implement the plan. From the 17 identified linkage areas in the
plan, three priority linkage areas were identified as high priorities (Figure 7). Summit County Safe
Passages formed three local technical teams and a coordination and communication committee to
implement the plan and its recommendations (P. Singer, personal communication, July 21, 2020).
The three priority linkage areas, or High Priority Initiatives, include the Lower Blue River, a 9
mile stretch of SH 9 running from Silverthorne, Colorado, to Green Mountain River Reservoir.
The second initiative is the Upper Blue River, a 5 mile stretch of SH 9 between Breckenridge,
Colorado, and Blue River, Colorado. The third initiative is Vail Pass, a 4 mile stretch of I-70
running from Copper Mountain Ski Resort to the top of Vail Pass.
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Figure 7: The three identified high priority linkage areas, or High Priority Initiatives, in Summit County,
Colorado: Lower Blue River linkage area, Upper Blue River linkage area, and Vail Pass linkage area.
From Summit County Safe Passages, n.d.

To date, no crossing structures have been built in Summit County, but as an organization,
Summit County Safe Passages has had good momentum in the last couple of years. In October
2019, the Summit County Board of Commissioners formally adopted the Summit County Safe
Passages: A County-wide Connectivity Plan for Wildlife as a guiding document to inform future
actions, including updates to county master plans and amendments to development code (Summit
County Board of Commissioners, 2019). In the signed endorsement resolution, it states:
The Summit County Safe Passages Plan is intended to serve as a management tool for all
stakeholders participating in the Plan as well as the community at large, outlining shared
goals and recommended strategies for implementing highway mitigation which may be
pursued over the coming years to further reduce wildlife-vehicle collisions and reconnect
biologically important landscapes in Summit County; and
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The Summit County Safe Passages Plan is a guidance document to support the integration
of wildlife movement needs into transportation projects, land use planning and land
management in Summit County, and the Plan is a living document that will evolve over
time as changes to our community, best science practices and new data become available
(Summit County Board of Commissioners, 2019, pg. 1 & 2).
With the adoption of the Plan, the Summit County Board of Commissioners acknowledged the
need for and importance of incorporating the needs of wildlife movement into future transportation
projects for safety and ecological reasons. In August 2020, Summit County Safe Passages released
the I-70 East Vail Pass Wildlife Crossing Study Final Report, which Vail Resorts, Arapahoe Basin,
and the Center for Large Landscape Conservation funded. The report evaluates designs for three
crossings structures, as recommended by the plan, for the westbound lanes of I-70 on East Vail
Pass. While it does not initiate groundbreaking on these crossings, this feasibility study provides
the next step in that process and creates more momentum for the project, especially as it concerns
fundraising. As Paige Singer said, “We don't have the funding…the additional design funding. I
think the feasibility study is going to get us to about 10% design. We don't have the funding for
the 90% or the construction, but the feasibility study will put us in a really good position to have
a little bit better fundraising strategy (P. Singer, personal communication July 21, 2020).

Teton County

Wildlife-vehicle collision mitigation in Teton County, Wyoming, began in 1993 when local
citizens formed a non-profit, the Jackson Hole Wildlife Foundation (JHWF). The citizens were
alarmed by the hundreds of deer and elk being killed by vehicles along the highways of Jackson,
Wyoming (JHWF, n.d.), the county seat of Teton. The impetus for creating JHWF was to address
the WVCs and find ways to create and promote a more wildlife-friendly community. In 1994, the
foundation launched the Give Wildlife a Brake campaign to reduce and mitigate WVCs on
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Jackson’s roadways to make them safer for people and wildlife. The campaign produced an
analysis of roadkill data collected by the Wyoming Department of Transportation (WYDOT) and
helped determine WVC hotspots, which enabled WYDOT to place wildlife crossing signs (JHWF,
n.d.). In 2003, the JHWF released the Final Report: Jackson Hole Roadway and Wildlife Crossing
Study. The study provided a suite of tools to make Teton County’s roadways wildlife-friendly and
pinpointed wildlife and human traffic convergence locations while also providing practical
mitigation recommendations for specific stretches of roads (JHWF, 2016). Between 2006 and
2008, six portable message signs were purchased by JHWF to inform drivers about dangerous
WVC areas. The organization, in 2012, established the Moose Fund to address the moose deaths
along Wyoming State Highway 390 (WYO 390), and through private donations, purchased two
more portable signs and two fixed radar signs while partnering with WYDOT and Teton County
on installation and maintenance. In 2011, simultaneous to JHFW’s efforts to mitigate WVCs, a
group of concerned citizens formed the citizen advocacy group Safe Wildlife Crossings for
Jackson Hole with interest in collaborating with other local organizations to bring wildlife
crossings to Jackson.

In 2007, Teton County and the Town of Jackson began updating their 1994 Jackson/Teton
County Comprehensive Plan. The comprehensive plan is the town and county’s guiding document
meant to “...protect the health, safety, and welfare of our community and preserve our community
character for future generations” (Teton County, 2012, p. ES-2). Five years later, after public
meetings and comments, the updated comprehensive plan was released in 2012. The updated plan
is organized by three community values or “Common Values:”
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1. Ecosystem Stewardship
2. Growth Management
3. Quality of Life
Each community value has policy recommendations to meet the specific value. For example,
protecting wildlife is a community value as listed under Ecosystem Stewardship, which includes
two policies that prioritize maintaining habitat connectivity for wildlife and safe wildlife crossings:
Policy 1.1.c: Design for wildlife permeability
Whether small or large, development and transportation corridors should be designed to
accommodate wildlife movement. Protecting critical habitat is important, but equally
essential is ensuring that wildlife can move between areas of habitat. The tiered system of
protections described in Policy 1.1.b should include best management and design practices
for wildlife permeability. Best practices may include wildlife friendly fencing, pet control,
building clustering, landscape modification and clearing, and wildlife roadway crossings
(Teton County, 2012, p. CV-1-6).
Policy 1.4.d: Establishing funding sources for open space
The community should explore the establishment of a dedicated funding source for
conservation easements and other measures that protect the wildlife habitat, habitat
connections, and scenery valued by the community. Critical habitat, habitat connections
and scenic viewsheds are often located on valuable private land. A dedicated funding
source would allow the Town and County to work with conservation groups and private
landowners to permanently protect from development and actively steward lands valuable
to the community. The funding source could also be leveraged for wildlife protection
efforts such as wildlife highway crossings in the Town and County (Teton County, 2012,
p. CV-1-11).
The updated plan now contained language that prioritized wildlife permeability across the
landscape and wildlife crossings, but as just an advisory document, there were no plans included
in the comprehensive plan to achieve these values.

Acknowledging that a plan would be required to meet these community values placed on
wildlife, a collaboration between the JHWF, Jackson Hole Conservation Alliance (JHCA), and
Greater Yellowstone Coalition (GYC), and with support from hundreds of local citizens, lobbied
the Teton County Board of Commissioners to fund the development of a county-wide wildlife
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crossing master plan. In June 2015, the County Commission voted to fund a plan and included
$100,000 in their fiscal 2016-year budget for the plan. Western Transportation Institute (WTI) at
Montana State University was selected to complete the plan for the county. In May 2018, WTI
published the Teton County Wildlife Crossings Master Plan. The purpose of the plan is to:
Provide Teton County with information and tools that identify high priority road sections
that qualify for the potential implementation of mitigation measures for wildlife and
aquatic species. The measures are aimed at reducing wildlife-vehicle collisions with large
mammals, providing safe crossing opportunities for large mammals, and making stream
crossings passable for fish species (WTI, 2018, pg. xi).
Along with identifying priority road sections and mitigation measures at each specific site, the plan
also provides estimated costs of the different mitigation measures at each site. In June 2018, the
Teton County Commission unanimously adopted the plan and allocated $150,000 in their fiscal
2019-year budget for preliminary planning, engineering, and design (GYC, 2018).

Following the Teton County Wildlife Crossings Master Plan’s release, a group of local
experts from Teton County, Wyoming Game and Fish Department (WGFD), Teton Conservation
District, JHWF, GYC, and JHCA published the Teton County Wildlife Crossing Master Plan
Action Summary. The purpose of the action summary was to, using local expertise and knowledge,
take the priority areas as identified by the master plan (Figure 8), and using a prioritization decision
matrix, rank the identified areas by priority (Figure 9) (Ramage et al., 2018). The top three ranked
priority areas as determined by the action summary were:
1. Wyoming State Highway 22 (WYO 22) & WYO 390 Intersection / Snake River Bridge
2. WYO 22 Spring Creek to Bar Y
3. US Highway 191 (US 191) at Camp Creek
Chris Colligan, the Wildlife Program Coordinator for the GYC and contributor to the action
summary, while sitting on the advisory committee for another WYDOT led crossing project on
Wyoming State Highway 89 (WYO 89) just south of Jackson, learned that WYDOT had begun
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thinking about replacing the failing Snake River Bridge. Not coincidentally, the highest-ranked
priority area in Teton County is the WYO 22 & WYO 390 Intersection / Snake River Bridge (C.
Colligan, personal communication, July 22, 2020). The area was considered a priority as 30 moose
had been killed at or near the WYO 2 & WYO 39 Intersection between 2008 and 2018 (JHWF,
2018). According to Chris Colligan, “This is where working…really closely with WYDOT on
these other projects, where I was on advisory committees, you learn some things” (C. Colligan,
personal communication, July 22, 2020). In learning that WYDOT had begun to think about their
next project, Chris Colligan could use that information to prioritize an area where a crossing
structure could be incorporated into an upcoming WYDOT project.

Figure 8: Teton County, Wyoming priority areas as identified by Western Transportation Institute. From
WTI, 2018.
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Figure 9: Teton County, Wyoming priority wildlife crossing areas. Areas are
ranked as determined in the Teton County Wildlife Crossing Master Plan Action Summary. From
Ramage et al., 2018.

According to Jon Mobeck, the JHWF’s Executive Director between 2016 and 2020,
WYDOT’s response to incorporating crossings into a potential WYO 22 & WYO 39 Intersection
/ Snake River Bridge project was, “If you…make a reasonable pitch that these wildlife crossings
are needed in these various places…we can incorporate them into our plans, but we are going to
have to have some community support financially” (J. Mobeck, personal communication,
September 28, 2021). It was clear from WYDOT that Teton County would have to supplement
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some of the funding for the project. The JHWF, GYC, and JHCA recognized that the upcoming
2019 Special Purpose Excise Tax (SPET) vote in Teton County was the best opportunity to secure
funding for the project. A SPET or “6th Penny Tax” is a voter-approved 1% sales tax on goods
and services purchased within the county by residents and visitors (Teton County, n.d.). In Teton
County, residents and visitors pay six cents on the dollar for purchases other than groceries. Four
of those cents are state-mandated, the fifth penny is a general revenue sales tax, and the sixth cent,
or SPET, is earmarked for voter-approved projects. It is estimated that $10-$12 million is raised
by SPET each year, and it takes about 5-7 years to fund the approved projects.

The GYC, JHWF, and JHCA knew that there was a lot of support across the community
for crossings and SPET, and so the problem was not getting people to vote for SPET, but if they
could get crossing projects on the ballot, and what amount of money could they attach to the
projects (J. Mobeck, personal communication, September 28, 2021). So, with JHCA leading the
effort, the Safe Wildlife Crossings Jackson Hole Political Action Committee (PAC) was created
to first get the projects on the SPET ballot. Then, through mobilization of community activists and
supporters speaking at County Commissioner and Town Council meetings in support, the projects
were added to the 2019 ballot. In the end, GYC, JHWF, and JHCA asked voters to approve $10
million for wildlife crossings:
Proposition # 10: Wildlife Crossing
$10,000,000.00 for purchasing land, obtaining easements, planning, designing, and
constructing wildlife crossing structures of various types and locations identified in the
Teton County Wildlife Crossings Master Plan. The funds may also be used to provide other
measures to reduce vehicle collisions with wildlife, including but not limited to, signage,
safe lighting, wildlife detection systems, fencing, and other protective measures. This
project is sponsored by Teton County (Teton County, 2019).
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On November 5, 2019, 78% of residents voted to approve the proposition, which meant Teton
County would have $10 million in funding to commit to wildlife crossings in the future.

At the WYO 22 & WYO 390 Intersection / Snake River Bridge, four crossing structures
were recommended in the master plan and action summary. WYDOT has agreed to incorporate
the crossing structures into their Snake River Bridge replacement plan and has committed to
funding the two highest priority crossings at the site out of its budget, with an estimated cost of
$3,421,000 (GYC, 2020). Teton County signed an Agreement to Render Services with WYDOT
to fund the other two crossings with SPET funds, estimated to cost approximately $3 million.
Construction on the project is slated to begin in 2023. In looking towards the future, the $10 million
from SPET is not enough to fund all the priority areas in Teton County, and eventually, new
funding mechanisms will have to be explored. However, Chris Colligan believes the $10 million
raised by SPET will provide a decade’s worth of work in Teton County (C. Colligan, personal
communication, July 22, 2020).

Research Findings and Discussion
The three crossing projects profiled in this study are all at different stages of completion.
The I-90 Snoqualmie Pass East Project, while not fully completed, has had wildlife crossings
structures built. Teton County has acquired funding and is awaiting the planned construction of
four crossings structures at their highest priority area as determined by the Teton County Wildlife
Crossings Master Plan and Action Summary. Summit County Safe Passages developed the Summit
County Safe Passages: A County-wide Connectivity Plan for Wildlife and recently completed the
I-70 East Vail Pass Wildlife Crossing Study Final Report and are now awaiting design and
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construction funding to move forward with projects at the three identified priority areas. Every
wildlife crossing project has a unique narrative specific to the project. No two crossing projects
are alike and differ in many capacities, including funding mechanisms, enabling policies,
stakeholders, and needed crossing infrastructure. While each of these projects differ, several
overarching common themes emerged through research and interviews, highlighting the
similarities and differences in these projects, and potentially providing insights into how crossings
in other locations could be moved forward. Analysis of the interviews revealed four common
themes across each project: policy, education, funding/finances, and collaborative partnerships and
processes. These common themes were determined by the number of interviewees who to spoke
to the importance of each theme to the success of a project (Table 2). Table 3 highlights the
similarities and differences of the common themes across each project.

Table 2: Common themes across each project and the number of interviewees per project who discussed a
theme’s importance to the success of a project. Total interviews for each project were 4 for Summit County,
4 for Teton County, and 2 for Snoqualmie Pass.

Project
Summit
County Safe
Passages
Teton County
Snoqualmie
Pass East

Policy

Education

Funding/Finances

4

4

4

Collaborative
Partnerships/Processes
4

3
2

3
2

3
2

3
2
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Table 3: Similarities and differences of the projects’ common themes. Policies were different or similar
depending on the level of government at which they were created. Education represented whether each
project utilized citizen science and school programs. Funding/finances represented where funding for
each project was sourced. Collaborative partnership/processes represented the position/background of
projects’ stakeholders and partners.

Project
Summit
County Safe
Passages

Policy
Federal

State

Local

Teton County

Outside of
government

Federal

State

Local

Outside of
government
Snoqualmie
Pass East

Federal

State

Local

Outside of
government

Education

Funding/Finances

Citizen science Federal
program

School
State
program


Local


Collaborative
Partnerships/Processes
Federal

State

Local


Citizen science Federal
program

School
State
program


Local


Federal

Citizen science Federal
program

School
State
program


Local


Federal


State

Local



State

Local
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Policy

Enabling policies for the I-90 Snoqualmie Pass East Project date back to the NFMA,
NWFP, and the SPAMA FEIS, all of which have contributed to the project’s success, even if when
those policies were written, the I-90 Project had not been conceived yet. The NFMA rules required
the USFS to support viable species populations. The NWFP created the SPAMA and required an
EIS to create a management plan for the AMA. Finally, the USFS, within the SPAMA FEIS,
identified the checkerboard landscape and I-90 as barriers to wildlife movement and thus could
not meet their legal obligation to provide for population viability. Patty Garvey-Darda had the
foresight to include guidance within the SPAMA FEIS that stated the USFS had to work with
WSDOT to make I-90 permeable, “So it ended up being really fortuitous…that I put in a
guideline…that our EIS said that we had to work with WSDOT to make I-90 permeable to wildlife
because it was…a barrier to wildlife movement and population viability” (P. Garvey-Darda,
personal communication, July 22, 2020). This guidance in the SPAMA FEIS ended up becoming
incredibly important because when WSDOT approached the USFS about plans to expand I-90, it
required that the USFS and WSDOT work together as partners on the upcoming project.

As identified in the project’s FEIS, the purpose and need of the I-90 Project was also crucial
in driving the project’s success. Ecological connectivity was identified as a purpose and need of
the project, which according to Patty Garvey-Darda was, “...really important because…when the
Forest Service and DOT were disagreeing, the Forest Service could say, you know, you are
required under NEPA to meet your purpose and need” (P. Garvey-Darda, personal communication,
July 22, 2020). In 2007, Doug MacDonald, the Secretary of Transportation at the time, signed the
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Washington State Department of Transportation Secretarial Order 1031, Protections and
Connections for High Quality Natural Habitats, which states:
The Washington State Department of Transportation (WSDOT), in partnership with other
agencies, organizations, and the public, will assure that road and highway programs
recognize, together with other needs, the importance of protecting ecosystem health, the
viability of aquatic and terrestrial wildlife species, and the preservation of biodiversity
(Exec. Order No. E 1031, 2007, pg. 2).
The Secretarial Order goes on to state, “...planning should recognize and respond to particular
concerns and opportunities for habitat preservation and the need for habitat connections” (Exec.
Order No. E 1031, 2007, pg. 2). Thus, while not mandating WSDOT to plan for habitat
connectivity in future projects, this Secretarial Order recommends they do so and further reinforces
and acknowledges the importance of the Ecological Connectivity in the purpose and need of the I90 project.

In Teton County, one of the driving policies that enabled the scheduled construction of four
crossings is the 2012 update to the Jackson/Teton County Comprehensive Plan. The plan identifies
Ecosystem Stewardship as the number one community value and contains specific policy language
that prioritizes the funding and building of wildlife road crossings to ensure wildlife movement
across the landscape. With specific language emphasizing Ecosystem Stewardship and wildlife
within Teton County, the County Commissioners were persuaded to fund the Teton County
Wildlife Crossing Master Plan and adopt it as their plan when completed. Now moving forward,
the county can use the plan as their official policy for protecting wildlife on Teton’s roads. As
Renee Seidler, the Executive Director of the JHWF, said, “…the county uses the plan as their
development bible for protecting wildlife on roads” (R. Seidler, personal communication, July 22,
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2020). Lastly, prioritization of Ecosystem Stewardship and wildlife within the comprehensive plan
galvanized community support for getting SPET on the ballot and passing the initiative.

Summit County differs between the I-90 Snoqualmie Pass East Project and Teton County
in that it has not been driven by either federal, state, or regional policy. In addition, there is no
comprehensive plan establishing ecosystem stewardship and wildlife as a priority for the
community or an EIS calling for connectivity for wildlife. However, the Summit County Safe
Passages: A County-wide Connectivity Plan for Wildlife is policy for the future. When adopted
by the Summit County Commissioners, the commissioners acknowledged the plan as their
official guiding document on integrating wildlife movement needs in future transportation
projects and land use planning and management in Summit County.

The three projects discussed in this paper share key policy similarities and differences that
can be instructive for stakeholders interested in building wildlife crossings in their communities to
mitigate WVCs (Table 3). Across all three projects, policies were established and or adopted that
support the integration of wildlife movements and design for wildlife permeability in future
transportation and development projects while also recognizing roads and highways as barriers.
For example, the Summit County Safe Passages: A County-wide Connectivity Plan for Wildlife
explicitly states:
This plan was created by agencies, local governments, non-profits, community groups and
other interested parties to provide a common vision and guidance for protecting wildlife
movement corridors across jurisdictional boundaries. As such, it is a resource planning tool
to support the integration of wildlife movement needs into transportation projects, land use
and land management in Summit County (Kintsch et al., 2017, pg. 7).
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The Teton County Wildlife Crossings Master Plan was created as a guiding document for Teton
County to achieve their policy of, “Whether small or large, development and transportation
corridors should be designed to accommodate wildlife movement. Protecting critical habitat is
important, but equally essential is ensuring that wildlife can move between areas of habitat” (Teton
County, 2012, p. CV-1-6). In addition, the Snoqualmie Pass Adaptive Management Area Final
Environmental Impact Statement, which is the management plan and policy for the Snoqualmie
Pass Adaptive Management Area, states:
The Interstate 90 highway is an essential transportation corridor through the AMA. It is
also a hindrance to the movement of some species associated with late-successional
habitats, which may fragment populations and lead to reduced population viability. In
cooperation with the Washington State Department of Transportation and other public and
private organizations, AMA landscape management, and highway management and
transportation planning will be integrated to minimize current conflicts and detrimental
effects on long term species viability…Long term analysis and planning efforts will
integrate management of connectivity corridors in the AMA (that channel wildlife to
optimal crossing sites) and frontage vegetation with highway improvements (extra bridges,
culverts, medians, lanes, etc.) to minimize conflict and develop cost effective mitigation
(USFS, 1997, pg. 3-153).
These policies fall short of legally mandating wildlife crossings, but their development and
implementation are supported by a shared vision and value that generates momentum for wildlife
crossings. If there is sustained collective will and political support to create wildlife crossings, the
use of mandatory language in future policies is not necessarily required. It is important to note the
language used in these policies because future crossing collaboratives could incorporate similar
language into their plans or policies, expediting their drafting and planning processes. Ultimately,
the prioritization of wildlife movement and landscape permeability and integration in future
transportation and development projects highlights the similarities between the policies. However,
while the policies share these similarities, they also have vital differences.
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For example, policies facilitating the I-90 project explicitly instructed that WSDOT, a state
transportation agency, must provide for connectivity and work with the USFS, as outlined in the
Snoqualmie Pass Adaptive Management Area Final Impact Statement and the purpose and need
of the I-90 project. While discussing the problems associated with I-90 as it concerns its detriment
to species viability, the SPAMA FEIS states that the USFS and USFWS “…cooperate with the
Washington Department of Transportation to address these needs” (USFS, 1997, pg. B-24). In the
purpose and need of the I-90 Snoqualmie Pass East Final Environmental Impact Statement,
WSDOT was required to incorporate connectivity into the project:
Federal land management plans have documented that I-90 forms a barrier to wildlife
movement, and have identified the need to increase ecological connectivity across the
highway. Improving ecological connectivity will advance federal land management goals
by reducing fish and wildlife population isolation. It also will reduce the risks to wildlife
and the public from collisions between vehicles and wildlife (WSDOT, 2008, pg. 1-3).
While not mandating the agency, the Washington State Department of Transportation Secretarial
Order 1031 recommends that WDOT recognize habitat connectivity in future project planning:
Transportation planning should recognize and respond to particular concerns and
opportunities for habitat preservation and the need for habitat connections. The earlier that
habitat concerns are taken up in project planning, the likelier that good habitat approaches
to state investment in habitat protection and habitat connectivity can be incorporated into
projects (Exec. Order No. E 1031, 2007, pg. 2)
The policies in Summit and Teton Counties differ from the I-90 policies in that both the master
plans and adopted resolutions do not explicitly outline that the counties must work with their state
transportation agency or that the agency is responsible for incorporating wildlife permeability into
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future project planning.5 Instead, the policies recommend that wildlife permeability be taken into
consideration in future transportation projects. How these supportive policies were established and
at what levels of government also highlights their differences. The I-90 Project utilized policy
established at the federal level, while policy in Teton County was created at the county level. In
Summit County, policy was initially established outside government and later adopted at the local
county government.

While there is limited literature exploring the impact of policy on wildlife crossing projects,
there is ample evidence recognizing the need for wildlife crossing specific policy and policy
integrating wildlife crossings into transportation plans, especially early in the planning stage of a
project. Traditionally, infrastructure projects and their developers only recognized environmental
concerns when laws and regulations required them to apply for permits and meet requirements
under specific laws such as the Clean Water Act, the Endangered Species Act, and the National
Environmental Policy Act (Cramer & Bissonette, 2007). Historically, in transportation projects
specifically, it is typical for the incorporation of wildlife and ecosystem needs in the project to
happen late in the planning process, which decreases the time for funding and opportunities to
change plans to better accommodate a specific species (Cramer & Bissonette, 2007). However, in
a survey of 410 transportation and ecological professionals, Cramer & Bissonette (2007) reported

5

These policies do not mandate that state transportation agencies must work with counties or incorporate wildlife
permeability into future project planning because cities and counties do not have jurisdiction over the state, “States
grant cities and counties the ability to administer government on the local level. A state’s constitution and/or
legislative code sets forth the powers of cities and counties organized under the laws of that state…States grant cities
and counties the power to exist and the power to govern local affairs. States have also granted cities and counties the
ability to draft their own charters and create their own powers, as long as these powers do not conflict with the
state’s powers to govern” (Egler, 2001). Whereas, under the Supremacy Clause of the United States Constitution,
federal law and the constitution take priority over state’s laws and constitution, and prohibits states from interfering
“…with the federal government's exercise of its constitutional powers, and from assuming any functions that are
exclusively entrusted to the federal government” (U.S. Const. art. VI. cl. 2)
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a consensus that wildlife mitigation needs should be incorporated early in the planning process to
best accommodate wildlife within a transportation project. This study provides key insight into
incorporating wildlife mitigation into transportation projects by suggesting that the need for
wildlife permeability in the project be discussed early in a project’s development, which policies
discussed in this paper make similar recommendations to stakeholders. Moving forward,
communities interested in driving crossing projects using policy can look to both federal and local
policies depending on land jurisdiction, and when there is no policy in place, they can look to
create new policy. However, as Cramer & Bissonette’s (2007) study suggests, these policies should
prioritize discussions about wildlife crossings early in a project’s planning stage.

Education

Across all the projects, interviewees discussed the importance of education as an integral
piece of a project’s current success. In projects like Summit County Safe Passages and Teton
County, education is still ongoing. Multiple methods of education have been utilized by each
project to gain support and buy-in from citizens, state agency personnel, local government
officials, businesses, and other regional NGOs. While the projects are different in many ways, they
all employed similar education strategies. For example, the JHWF, I-90 Wildlife Bridges
Coalition, and Rocky Mountain Wild, a partner of Summit County Safe Passages, have
incorporated citizen science monitoring and data collection programs into their educational
outreach strategies. These citizen science programs help expand citizen knowledge of and
appreciation for wildlife (JHFW, n.d.), and because people are counting and witnessing dead
wildlife along roads, it provides visual representation as to why crossing structures are essential
and needed. In addition, a good educational campaign requires that good data demonstrating the
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need for WVC mitigation is incorporated into the campaign. When discussing the relationship
between data collection and education, Jon Mobeck said:
I think it's tremendously helpful…the public is persuaded largely by visual illustrations.
The fact that we had those heat maps of…the actual density of collisions in different places
was very easy for them to see. We made maps that were specific to that intersection, the
22 & 390 intersection…and when you start to do those, and you can share data in
infographics and so forth, which I think the organization [JHWF] did a really good job of
that for a long time. So…it eventually became common knowledge exactly where the
critical hotspots were, and I do think that was helpful then when those could be presented
(J. Mobeck, personal communication, September 28, 2021).
Across all the projects, collected data, which demonstrated the need for WVC mitigation and
crossing structures, were incorporated into educational outreach campaigns.

All three projects made conscious efforts to engage with young people in multiple ways.
The I-90 Wildlife Bridges Coalition, between 2005 and 2015, hosted an annual Bridging Futures
contest, in which K-12 students were encouraged to draw designs for the future wildlife crossing
planned for the I-90 Project (The I-90 Wildlife Bridges Coalition, n.d.). The contest provided a
vehicle to engage with students on WVCs and the importance of wildlife crossings. In partnership
with Summit County Safe Passages and CDOT, the Keystone Science School has a scheduled
Girls in STEM – Wildlife Crossings program. The program will teach young women about wildlife
habitats, the importance of corridors, and the engineering of wildlife crossings structures
(Keystone Science School, n.d.). Mountain Academy of Teton Science Schools, in conjunction
with the JHWF, Teton County Works, and Teton Conservation District, held a WVC science unit
for its 4 & 5th-grade students. In the unit, students learned about crossing data collection, wildlife
crossing structures, and using data to determine where to place a crossing (Teton Science Schools,
n.d.). Through educating young people in school, not only do they learn about the importance of
crossing structures, but they may bring that information home and educate their parents (M.
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Cowardin, personal communication, July 27, 2020). According to Michelle Cowardin, a wildlife
biologist for Colorado Parks and Wildlife (CPW), another reason to target children is “...because
these projects take a decade or more to get off the ground…so by the time they get off the ground
some of those kids might be in…positions of decision” (M. Cowardin, personal communication,
July 27, 2020).

In all three projects, education was used to build community support, which contributed to
the success of each project. All three projects incorporated similar educational campaigns and
strategies. Data collection is an integral piece of the education used to gain support because it
builds evidence as to why wildlife crossings structures are needed as Jon Mobeck said:
Documenting the problem, both in data and…video. We had a lot of great video and
photos…certainly photos of…dead animals can be pretty moving, but so can a photo of a
big line of elk crossing the highway in front of a bunch of cars…the more you can
document the issue, the easier it is to share and galvanize support, whether it is people in
your neighborhood…in your area (J. Mobeck, personal communication, September 28,
2021).
Interviews conducted for this research conclude that data collection is an excellent opportunity to
engage with the public about WVC issues and build support around mitigation, which is why all
three projects utilized citizen science programs. The incorporation of citizen science in these
projects is not coincidental or unique. There is significant literature citing the importance of citizen
science and its role in facilitating education, activism, and advocacy (Bonney et al., 2007; Roche
et al., 2020; Dickinson et al., 2012).

The value and potential of citizen science as a tool for science education have been long
acknowledged (Bonney et al., 2007). Ecologically based citizen science projects, like the
monitoring of the number of road crossings by wildlife, WVCs, and animal carcasses, are a
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“…natural fit for scientific endeavors with important environmental or public-policy implications
because they engage the affected populations from the start” (Dickinson et al., 2012, pg. 2).
Dickinson et al. (2012) suggest that citizen science can help facilitate public support for a cause
because it targets local stakeholders, precisely what happened in each crossing project. Citizen
science was used in each project to collect data regarding wildlife crossings and create public
support for them. Citizen science can also facilitate research and data collection across
unparalleled spatial and temporal scales (Dickinson et al., 2012). The project capacity is increased
using citizen science by creating more considerable participation opportunities for individuals in
the data collection process, yielding an overall more extensive body of final data. For stakeholders
looking to wildlife crossings to mitigate WVCs in their area, the more data a community has on
WVCs, the more evidence they can build as to why WVC mitigation is necessary to pursue in their
community. Good data is also essential to demonstrate the need for wildlife crossings to
transportation departments, as was the case in Teton County. Therefore, utilizing citizen science
programs for data collection is potentially a valuable strategy for future crossing projects because
of its ability to garner public support while producing large quantities of valuable data.

Funding/finances

While many factors provide for a successful crossing project, funding is the linchpin of
successful projects. Regardless of the need, a project will never get past the conception phase
without funding. Crossing structures are not cheap; they are the most expensive forms of WVC
mitigation. Often, different funding mechanisms are required to build a structure. The three
projects in this paper all relied on different funding mechanisms to get the projects to the stage
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they are at now. The funding for these projects came from a mix of traditional and unique funding
sources.

Summit County Safe Passages required funding to produce two significant studies and
plans, the Summit County Safe Passages: A County-wide Connectivity Plan for Wildlife and the I70 East Vail Pass Wildlife Crossing Study Final Report. The USFS was able to leverage funding
for the county-wide plan from CDOT. To fund a study with mitigation money from a department
of transportation is not something that generally happens. According to Julia Kintsch, “I would
say that was very innovative because that is not typical…use of mitigation dollars from a
department of transportation to apply them to a study” (J. Kintsch, personal communication,
August 12, 2020). The funding for the feasibility study of East Vail Pass is also a unique use of
mitigation funds. The study was funded by the Center for Large Landscape Conservation, Vail
Resorts, and Arapahoe Basin Ski Resort. Both ski areas wanted to do expansion projects, and
because the ski areas are within the White River National Forest, they were required to do
mitigation projects. So instead of putting money towards mitigation6, the money was used to help
fund the feasibility study. According to Julia Kintsch:
As far as I’m aware, there is nothing like it with any other ski area. So that’s pretty exciting
that…we were able to get these private partners involved directly…in that funding, and
obviously, they are mitigation dollars that they had to spend regardless. But to be able to
use them in this way is pretty cool. So that has gone a long way towards advancing that
Vail Pass project, which has been on the radar for quite some time (J. Kintsch, personal
communication, August 12, 2020).

6

As mentioned, the use of mitigation funds to produce a feasibility study is a unique situation. A common use of
mitigation funds includes but is not limited to habitat improvements, replanting of woody and herbaceous vegetation,
transplanting of seedlings and saplings, reclamation of disturbed areas, and decommissioning of roads. In this case,
the Forest Service could leverage mitigation funds for the feasibility study because they argued that they had already
completed the necessary mitigation, restoration, or improvement projects in the area. Instead, the greatest need was
the feasibility study.
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Lastly, Copper Mountain has raised money for the Summit County Safe Passages organization by
donating $5 for every ticket sold on a specific date. In 2020, this was one of the organization’s
most significant funding sources.

Without the purchase of land from Plum Creek Timber Company by the Cascades
Conservation Partnership (TCCP), the I-90 Project may have never manifested. The importance of
the $84 million raised between 2000 and 2004 by the TCCP through public and private funding
cannot be overlooked. The actual I-90 Project itself has been funded through two different pieces
of legislation. Phases 1 and 2 were funded through the Transportation Partnership Program, which
included an increased gas tax. Passage of this legislation required a coalition of environmental
NGOs and WSDOT campaigning and lobbying state elected officials to pass the legislation. Phases
3 and 4 are funded through the Connecting Washington Funding Package, another piece of
legislation investing capital into Washington’s transportation system and infrastructure. The entire
project has been fully funded between the Transportation Partnership Program and the Connecting
Washington Funding Package. With this project specifically, all the funding has come from the
state through funds earmarked for transportation projects prioritizing connectivity mitigation and
restoration.

In Teton County, funding for the county’s master crossing plan was funded by the County
Commissioners. Their decision to fund the plan was influenced by the county’s comprehensive
plan, which prioritizes Ecosystem Stewardship and places community value on wildlife. Unique
to Teton County is the SPET, which funds public projects voted upon by citizens. While gaining
funding for wildlife crossings through SPET was an innovative idea, it was never a given and
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required campaigning to get it on the ballot. It also required campaigning to get citizens to vote
yes, which voters overwhelmingly voted for because of the community’s value for wildlife. As a
result, the crossings to be built at the WYO 22 & WYO 390 Intersection / Snake Bridge will be
funded by WYDOT and Teton County.

The funding for all three projects was acquired through three very different funding
sources:
1. The I-90 Project received funding through two different pieces of state legislation, one
of which featured an increased gas tax.
2. Funding in Teton County is through the Special Purpose Excise Tax (SPET), a unique
funding source specific to the county, which local citizens vote to approve a 1% sales tax
on goods and services purchased within the county.
3. Summit County Safe Passages’ connectivity plan and East Vail Pass feasibility plan
were funded using mitigation monies not generally reserved for the funding of mitigation
plans or studies.
These projects’ funding sources highlight three distinct mechanisms for wildlife crossing projects:
state funding through legislation, local county funding through a ballot initiative, and monies
usually reserved for mitigation. While these three funding sources have been successful for each
of the three projects, they are not the only funding sources potentially available for crossing
projects.

The Fixing America’s Surface Transportation (FAST) Act, signed by President Obama in
2015, contains several programs from which funding for wildlife crossings could be acquired.
These programs include Section 103: Surface Transportation Block Grant Program in which
projects eligible for the grant include activities to reduce vehicle-caused wildlife mortality or to
restore and maintain connectivity among terrestrial or aquatic habitats (23 U.S.C. § 133(b)(15)).
Section 148: Highway Safety Improvement Program (HSIP) makes funds available for highway
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safety improvement projects, which can include the addition or retrofitting of structures or other
measures to eliminate or reduce crashes involving vehicles and wildlife (23 USC §
148(a)(4)(B)(xvii)). Sections 202: Tribal Transportation Program and 203: Federal Lands
Transportation Program (FLTP) in which projects eligible for funding include projects (I) to
improve public safety and reduce vehicle-caused wildlife mortality while maintaining habitat
connectivity; and (II) to mitigate the damage to wildlife, aquatic organism passage, habitat, and
ecosystem connectivity, including the costs of constructing, maintaining, replacing, or removing
culverts and bridges, as appropriate (23 USC § 202(a)(1)(A)(vi); 23 USC § 203(a)(1)(A)(iv)).
Lastly, there is Section 204: Federal Lands Access Program (FLAP) in which funds are available
to pay for environmental mitigation in or adjacent to Federal land to improve public safety and
reduce vehicle-caused wildlife mortality while maintaining habitat connectivity (23 USC §
204(a)(1)(A)(iv)). In November 2021, Congress passed the bipartisan Infrastructure Investment
and Jobs Act, which reauthorizes funding for federal surface transportation programs for the next
five years, and includes $350 million in dedicated funding, through a competitive grant program,
for projects specifically focused on wildlife-vehicle collision reduction (ARC-solutions, 2021;
H.R. 3684, Infrastructure Investment and Jobs Act). The funding mechanisms of the three projects
discussed in this paper, and the availability of federal funding and grant programs, highlight a
variety of avenues for how stakeholders could go about trying to acquire funding for different
stages of a crossing project.

Collaborative partnerships and processes

From conception to construction, the I-90 Snoqualmie Pass East Project has depended upon
solid partnerships between agencies, NGOs, and citizens to be successful. The early land purchase
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by the TCCP proved to be incredibly important to the success of the I-90 Project. The land purchase
was one of the earliest partnerships, which saw local NGOs in the area come together to campaign,
fundraise and work with the USFS to put private land back into public ownership. The project
itself is one extensive collaboration, but smaller collaborative efforts within the greater
collaborative effort made the project possible. The IDT, which was comprised of personnel from
the FHWA, WSDOT, USFS, USFWS, Washington Department of Fish and Wildlife (WDFW),
the United States Bureau of Reclamation, and National Marine Fisheries Service, and Kittitas
County, had to work together to guide the entire EIS process. Members of the MDT, which
included eight biologists and hydrologists from WSDOT, USFS, USFWS, and WDFW,
collaborated to determine CEAs and the recommended crossing structures. The MDT had to work
with WSDOT engineers on designs for the CEAs and then had to work with the IDT in helping to
determine which designs were best suited at each CEA. Lastly, the I-90 Wildlife Bridges Coalition
worked with WSDOT to lobby and campaign the state to pass legislation that would fund the
project. Patty Garvey-Darda attributes the project’s success to the great partnerships throughout
the project and being fortunate to have good people in those partnerships, “One of the things…is
everybody will ask us…How did you do this? How did you get…everybody to agree to it? And
we really…the sad part is our feeling is…that it is just the people. You know…we lucked out…we
had really good people” (P. Garvey-Darda, personal communication, July 22, 2020). While Patty
suggests the I-90 Project was lucky in finding good project partners, the projects discussed in the
paper demonstrate that “good people” exist in many different locations across the country, and that
future crossing collaboratives can find these people without necessarily having to be lucky.
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In Teton County, a coalition was established between the GYC, JHWF, and the JHCA. The
collective work of this coalition has been pivotal to the development of a master plan, the
acquisition of funding, and the scheduled construction of four crossings structures. As Jon Mobeck
stated, “I would say it was definitely all three organizations working hard together. I think it was
pretty neat. It was neat to be a part of that” (J. Mobeck, personal communication, September 28,
2021). Each organization has brought something different to this coalition based upon the
organization’s work and already previously established partnerships. For example, the JHWF
supplied almost 30 years of collision and carcass data, which has been used for educational
campaigns and as evidence for crossing structures. The organization also has a relationship with
the Wyoming Fish and Game Department (WFGD), working on a moose collaring study. Chris
Colligan of the GYC had worked previously with WYDOT on other crossing structure projects
and had built a rapport with the agency and the district engineer. Finally, the JHCA, which has a
history of community outreach, galvanized community support for the master plan and the SPET
vote. While there was no steering committee, Jon Mobeck, Chris Colligan, and Skye Schell,
Executive Director of the JHCA, met routinely to discuss how each could leverage their different
relationships to further the project:
I think the three of us at that time, Skye, Chris, and myself routinely met…to talk about
what each of us was going to do. There were sometimes when…one of us had to back out
if there was a specific campaign, maybe the Wildlife Foundation did not want to be a part
of it, I would say, “Okay, publicly I can’t be a part of that, but privately I'll talk to
commissioners, and I'll privately try to work on that.” And, you know…those
conversations were all about what can we do publicly as a coalition? What did we have to
do privately? How could we use relationships with different people within WYDOT or
individual commissioners to advance the cause? So we would really go down a list of
names, who are the key people who has the best relationship. “Okay, Chris, you’re doing
that. Skye, you’re doing that. John’s doing this” (J. Mobeck, personal communication,
September 28, 2021).
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Through the GYC, JHWF, and JHCA leveraging relationships with the County Commissioners,
Teton residents, WYDOT, and WFGD, the coalition was able to get a master plan funded and
completed and secure funding for crossing structures.

The success so far of Summit County Safe Passages is a result of collaboration between a
large group of diverse stakeholders. Early in the planning process for the assessment, it was
recognized that this project could not happen in a bubble or a vacuum (J. Kintsch, personal
communication, August 12, 2020). For the project to be successful and to gain buy-in, it would
require engagement with stakeholders in the actual planning process (A. Nettles, personal
communication, August 11, 2020). Therefore, a determined effort was made to engage with as
many stakeholders as possible during the entire planning process so that stakeholders felt they
were being brought along during every step of the process (J. Kintsch, personal communication,
August 12, 2020). Initially, the stakeholder group consisted of representatives from state agencies,
including USFS, CDOT, USFWS, and CPW (A. Nettles, personal communication, August 11,
2020). As the planning process continued to get further along and required more input from outside
stakeholders, the planning team brought in local NGOs, Summit County government officials,
local citizens, and executives from the local ski resorts.

In Grand County, just north of Summit County, because of a successful public-private
partnership between local citizens, CDOT, and CPW, construction finished in 2016 of seven
wildlife crossings (two overcrossings and five undercrossings) along an 11 mile stretch of SH 9
between Kremmling, Colorado and Green Mountain Reservoir (CPW, n.d.). The project had
several positive outcomes, including creating and strengthening partnerships between agencies.
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Michelle Cowardin said that “State Highway Nine really changed how both agencies [CPW and
CDOT] work together. It created a partnership…it’s growing stronger every year…we have
committees now that we work together (M. Cowardin, personal communication, July 27, 2020).
In addition, the success of the Grand County project was used as an advertisement to garner support
for the Summit County plan and recruit stakeholders. The planning team could point to the project
in Grand County, and according to Julia Kintsch say, “Hey, this is what we're talking about, this
is what we're looking at, and we want to do more of this kind of work in Summit County” (J.
Kintsch, personal communication, August 12, 2020).

All three crossing projects involved a large and diverse group of stakeholders and partners
collaborating to further these projects. While each partner brought something unique to these
collaboratives, two partners seemed most valuable to the collaboratives. The catalysts for the I-90
Project, Teton County, and Summit County projects were upcoming highway realignment or
expansion projects. Since these were state departments of transportation projects, it forced these
project collaboratives to build partnerships with and work closely with these agencies. By working
with these agencies, the crossing projects in Teton County and on I-90 were incorporated into the
highway projects, and in Summit County, the partnership led to the funding for the county’s master
plan. In Summit and Teton Counties, partnerships with the local board of county commissioners
were important. In Teton County, the partnership with the county commission enabled funding for
the master plan and getting SPET on the ballot. In Summit County, collaboration with the county
commission enabled the master plan to be adopted by the county as their guide on incorporating
WVC mitigation measures into future planning and transportation projects. While local
government officials from Kittitas County, Washington, have been involved with the I-90
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Snoqualmie Pass East Project, project interviewees did not attribute its success to relationships
with the local county commission. Creating partnerships with the county was less critical because
all the land within the project area is managed by the USFS and not county lands like Teton and
Summit Counties.

As a result of these partnerships with state transportation agencies, participants in these
crossing projects noted a shift in agency culture and willingness to think about WVC mitigation
and incorporating mitigation measures into future transportation projects. For example, with the I90 Project, WSDOT was used to doing transportation projects in a particular way without
incorporating WVC mitigation into projects but was forced to change that with the I-90 Project.
According to Patty Garvey Darda, “They are [WSDOT] just so used to…they have certain ways
they do things that they’re just used to…and they had to adjust (P. Garvey-Darda, personal
communication, July 22, 2020). Ultimately, what enabled WSDOT to incorporate wildlife
structures into the I-90 Snoqualmie Pass East Project was a paradigm shift for the agency (P.
Garvey-Darda, personal communication, July 22, 2020). Similar shifts happened with WYDOT
and CDOT as well. In Wyoming, WYDOT has become more receptive and open to incorporating
wildlife crossing into upcoming transportation projects. According to Chris Colligan, “I think… it
has been an openness of WYDOT. I would say almost every project…if they’re looking at largescale reconstruction…that the concerns about is this a site that we should think about wildlife
crossings is integrated into every project in the state now (C. Colligan, personal communication,
July 22, 2020). In Colorado, CDOT is now having more discussions about WVC mitigation
measures in transportation projects than previously. According to Ashley Nettles, “I want to say
they always, not always, but in more recent years, it’s [WVC mitigation] been more of a
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discussion…it’s going to be part of the discussions from here on out” (A. Nettles, personal
communication, August 11, 2020).

Across all three projects, participants in the collaboratives attribute success to having good
people working on the project. For Jon Mobeck, good partners are people:
…who really take the time to try to understand the other perspective and work very hard
with the people who have a different perspective. That to me seems to be the greatest
partnerships is the people come to it understanding that a partnership of any kind has to
have mutual benefits not just I’m going to hammer this until I get my way…because the
right thing to do here is to get wildlife crossings in place. The people I like to partner with
are people who understand and who are empathetic to various perspectives” (J. Mobeck,
personal communication, September 28, 2021).
Many of the interviewees who discussed the importance of having good project partners did so in
reflection of the project. It is hard to determine if a project partner is “good” at the project’s onset.
However, as Jon Mobeck discussed, a person who understands that a crossing project is a
collaboration between many people with different perspectives and is empathetic to the different
perspectives can make a good partner. Lastly, Chris Colligan discussed the importance of
compromise in a collaborative project and finding partners who recognize comprises will have to
be made throughout the project and partnership (C. Colligan, personal communication, July 22,
2020).

One partnership that is particularly important for the success of a project is the partnership
with a state’s department of transportation. All three of these projects had success because they
were all attached to a planned transportation project. More specifically, all three cross projects
were integrated into highway realignment or expansion projects. Additionally, by building and
creating partnerships with state transportation agencies, communities can gain insight into when
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upcoming transportation projects are planned to try to get crossings attached to the project. In
Wyoming, for example, the Wyoming Department of Transportation releases the State
Transportation Improvement Program (STIP), which lists the planned construction, preliminary
engineering, and right of way costs for 550+ transportation projects across the state (WYDOT,
n.d) for the next six years. The current 2021-2026 STIP includes the Wyoming State Highway 22
(WYO 22) & WYO 390 Intersection / Snake River Bridge project. According to Chris Colligan,
if the request to incorporate crossing structures into an upcoming project comes after the STIP is
already published, the request is too late (C. Colligan, personal communication, July 22, 2020).
He believes that stakeholders need to begin conversations about wildlife crossings with WYDOT
at least ten years before the STIP, highlighting the need to build early relationships with
transportation departments to learn about potential upcoming projects. Interviewees discussed that
partnerships with departments of transportation were established through interfacing directly with
a district engineer(s) and that the district engineer(s) is the conduit between the project and a state
department of transportation.

Lastly, partnerships with local county commissioners and acquiring their support prove
important for the success of a project. The I-90 Project is an outlier in that the USFS manages the
land within the project area. Therefore, engagement with county commissioners was not necessary
to the success of the project. However, local county officials did participate in the project. In Teton
and Summit Counties, partnerships with county commissioners were required because identified
crossing sites within each county are a matrix of federal, state, private, and county land. In Teton
County especially, engagement with the local county commission was critical because project
stakeholders had to work with the commission to get SPET on the ballot. In Teton and Summit
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Counties, project stakeholders have had support and buy-in from their county commissioners early
in the project’s development. This support from county commissioners is vital to the success of a
project because county commissioners wield significant power within the state and can prevent a
crossing structure from being built.

A common theme across the three projects discussed in this paper is the length of time each
collaboration took. As mentioned previously, each crossing projects is currently at different stages
in its project timeline. It is important to highlight these timelines because WVC mitigation projects
do not happen overnight, regardless of if it is just wildlife sign installation or construction of
crossing structures, the process requires multiple steps that take years, “These projects take years
to…complete…there’s a lot of different steps from starting the project, to fundraising, to design
all the way through construction” (M. Cowardin, personal communication, July 27, 2020). For
instance, Patty Garvey-Darda has been working on the I-90 Snoqualmie Pass East Project since
1999 and is still currently working on the project. In Teton County, residents began discussing
WVC mitigation in the mid-90s, and only now in 2023 is the planned construction of crossing
structures. Due to the time it takes for the projects to come to fruition, partnerships established
during a project’s infancy will require stakeholders to work together for what can be decades.
When considering mitigation projects, especially crossing projects, communities and stakeholders
need to understand how long they take. According to Jon Mobeck, “It almost feels like a kind of
20-year process” (J. Mobeck, personal communication, September 28, 2021). For a community
experiencing high WVCs and wanting to mitigate those collisions through crossing structures,
those discussions need to begin now, knowing that a structure may not come for 20 years.
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In all the partnerships that evolved with each project, no partnership was dominated by one
type of partner. Instead, they were all heterogeneous in that each project featured an array of people
from different backgrounds with different roles within the project. For example, wildlife biologists
collected data that demonstrated the ecological consequences of WVCs and habitat fragmentation
and the need for mitigation. Engineers from state and federal agencies designed the various
crossing structures. NGOs galvanized community support for WVC mitigation and mobilized
citizens to lobby elected officials to fund these projects. Finally, environmental advisors prepared
studies and master plans for communities. The partnerships established during each project
highlight the value in the diversity of partners, their ability and flexibility to operate within
different spaces, and their commitment to working on a project long term. Ensuring that
relationships are built within the partnership and the relevant transportation agency is critical. As
evident by the success of the partnerships established during these projects, future wildlife crossing
efforts would benefit from creating heterogeneous partnerships.

Conclusion
As our population increases, putting more cars on the road and requiring more
infrastructure, so too will the prevalence of wildlife-vehicle collisions (WVCs). While wildlife
crossing structures have proven to be the most effective mitigation measure, they are not
necessarily appropriate for every location experiencing WVCs. Issues of cost, funding,
jurisdiction, land ownership and local support can often dictate locations for the construction of
wildlife crossings. In places where wildlife crossings are not feasible, other mitigation measures
can be explored, and while these other measures may not have the same efficacy as crossings,
WVC mitigation of any kind is important.
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For locations where crossings are appropriate, the similarities and differences between each
of the projects discussed in this paper highlight the diversity of ways in which wildlife crossings
can come to be. However, findings from this paper demonstrate that there are several common
fundamental themes to a successful crossing project:
•

•

•

•
•

Policy
o Established federal, state, or local policy can drive the construction of wildlife
crossings.
o New policies can be created to facilitate the construction of future wildlife
crossings.
Education
o Incorporating citizen science programs into crossing projects is beneficial to
projects.
o Data collection builds evidence for wildlife crossings and is used for creating
educational campaigns.
o Education should happen across all ages.
o Education increases local knowledge and awareness of wildlife-vehicle collisions
and builds local support for wildlife crossings.
Funding
o Funding mechanisms for wildlife crossings are diverse and can include federal,
state, and local funds.
o Unique funding opportunities exist, such as the Special Purpose Excise Tax in
Teton County, Wyoming, or the gasoline tax in Washington State.
o Funding can be earmarked for wildlife crossings.
There is more than one way to get wildlife crossings included in highway work- be
opportunistic and find a pathway that suits local context
Collaborative partnerships and processes
o Find diverse partners who can operate within different spaces, fill different roles,
and empathize with different perspectives.
o Invest time and effort in developing and building on relationships between
partners and the relevant transportation agencies
o Wildlife crossing efforts take a long time- a decade would not be unusual. Ensure
that the partnerships are built to sustain effort over longer timespans
o Starting before or early in the planning stage of the transportation agency led to
success
o Build and establish partnerships with state departments of transportation and local
county commissioners.

Similarly, Keely et al. (2017), in reviewing connectivity conservation plans globally and the
contributing factors that led to implementation to all of a plan or some of the plan’s
recommendations, which include wildlife crossings, found major contributing factors that led to
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successful implementation included: partnerships, enabling legislation and policy, public
outreach to build support, and specific earmarked funding sources. Ultimately, the findings of
my paper hopefully can help future crossing projects achieve the same level of success as the
projects discussed in this paper have.
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Appendix I: Interview Guide for Crossing Project Participants
Thank you for agreeing to participate in my study. As described over email, this study seeks to
understand the collaborative synergies that enabled the planning, implementation, and
construction of wildlife crossings in Teton County, WY, Summit County, CO, and Snoqualmie
Pass, WA. The project will review the public-private partnerships, policies, and collaborative
governance associated with each crossing to create three case study analyses intended to inform
and create recommendations for future crossing collaboratives in their decision-making
processes.
Did you happen to get a chance to read and sign the Informed Consent? If not, do you mind
reading, signing, and emailing it to me before we start?
As it also mentions, I would like to record our interview. This helps me ensure I accurately
record your views while also being able to really listen and respond to what you are saying, is
that okay with you?
Okay, I am going to turn on the recorder and then I am just going to ask you again while we are
recording: Do you consent to having this interview recorded?
Do you have any questions before we get started?
Individual Context
I’d like to begin by learning a bit about you. Could you tell me about your current position?
Probe: Who do you work for? How long have you worked where you do now?
Probe: Is this the same position you held during the [project name]? (if not) Could you tell
me about that position?
How did you become involved in the [project name]?
Probe: What was your role in the [project name]?
Project Background
How did [project name] start? Was there a specific impetus?
Would you say this project was championed at the community level?
- Probe: Was there a champion? If so, who did champion the project?
What were some of the primary motivations for the project?
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Was there an evaluation or other research of this area for wildlife movements, habitat, WVCs, or
human safety that highlighted the need for this work?
-Probe: What types of research/evaluations were done, how did this impact
implementation?
What did it set out to achieve?
Who were the key people involved in leading the effort?
Project Governance
What role did the different organizations play in this project?
What were the different roles and responsibilities of different people in the collaboration?
Did you have a leadership team/steering committee?
Were there any formal structures set up to manage the collaboration?
Project Evolution
Could you walk me through the [project name] process from start to finish?
Could you describe how the main objectives of the [project name] were established?
Can you tell me about how the project evolved over time?
What were some of the challenges and barriers that the project faced?
- Probe: Are there things that the different organizations involved could do to alleviate
those challenges or barriers?
Were there any opportunities that emerged as a result of the collaboration that was unanticipated
– i.e., did these present new opportunities that you had not foreseen at the outset?
Project Processes
How did the collaboration take place?
Did you hold workshops?
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Did you use a facilitator and or mediator?
Did you undertake any data collection together?
Did you undertake any analysis together?
In your opinion, what were the strengths and weaknesses of the collaborative?
What processes worked, and what processed did not work?
Are there any other ways that you undertook joint work that we have missed?
Funding
Did you have to create new funding sources?
Did you have to lobby county, city, or state politicians/officials for funding?
If private donations were required, how were those solicited?
Was this research/evaluation useful in fundraising for the project?
Policy
Were there enabling or constraining policy factors?
– i.e., MOUs / Executive Orders / NEPA
Did you have to re-write or create new policies?
Project Outcomes
You said previously the project was trying to achieve XXX? Did you realize your intended
goals?
Are there other previously unforeseen outcomes or achievements that came out of the project?
Reflections
Looking back at the project now, what would you have done differently next time?
Is there anything about how this project was implemented that you think other people looking to
partake in a collaborative to build a wildlife crossing could learn from?
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I would d like to hear more about this collaboration from other members of the collaborative, are
there any people you may recommend I speak with?
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